Purpose: To evaluate severity and built a pilot of a national databank about pediatric trauma and to determine its severity. Methods: Prospective study of unintentional pediatric trauma in five hospitals in the city of São Paulo, Brazil. Results: 916 patients in 4 months. 61.5% of traumatized children were male, average 6.5 years. 48. 4% were falls. Most families had an average monthly income less than three minimum wages. 42% of accidents occurred at home. 18.9% of children were alone. 59,8% of parents thought it could be prevented. 26.5% of children had previous accidents. GCS was severe: 5 patients, moderate: 8 patients. 21 patients were intubated (2.4%), RTS <7 in 10.2%, PTS<8 in 3.6%. 8.5% patients were considered severe, which was related to falls (p=0.001); sports (p=0.045); pedestrian (p=0.006); child education (p=0.015) and cared by male (p=0.007). Conclusions: Severity occurred in 8.5% and was associated to falls, sports, traffic, child education, and cared by male. Simple preventive measures could have prevented most of the accidents. The tested tool for details was successful and can be used throughout the country.
treated at the pre-hospital in the city of São Paulo and, although this number is not small, it constituted only 4% of all dispaches during the study period.A dispatch system of advanced support for children, validated with other indices of international gravitywas proposed, which can optimize the use of this scarce and expensive resource in approximately 30%. In Brazil, the general surgeon is the first to care for children (46%) and the follow-up of the traumatized child is made by the general surgeon and the pediatric surgeon. Only 60% feel safe to operate a traumatized child and 66% feel emotionally unprepared or do not have access to the specific material for the care of children. 50% of participants cared for 1-6 traumatized children in the last month of the survey, 40% 15-20 and 10% more than 20 children traumatized. In 40% of the participant's workplaces, the materialfor pediatric life support was in emergency surgery room and 10% in the pediatric emergency room.
Official data from Brazil 5 show that the main cause of mortality among children and young people up to 19 years are external causes (21.000-22.000 deaths/year), with dramatic increase in cases related to violence and motorcycles. Although there has been an evident increase in violence in the country, the main causes of death (79%) are accidents and not violence from 0 to 14 years of age.The same applies to admissions: 89% of them are due to accidents and only 4% to violence.
The Non-Governmental Organization (NGO) Safe Kids Brazil stratifies the official data on age groups in terms of mortality and hospitalization annually. Traffic accidents (40%) stand out; drowning (25%), suffocation (15%), burns (6%), falls (4%), intoxications (2%) as causes of death. Stratified by age group, 0-1 year suffocation is the leading cause of mortality; in the age groups 1-4, 5-9 and 10-14 stand out traffic accidents and drownings, followed by falls. When analyzing the hospitalization data,
■ Introduction
According to the World Health Organization (WHO) 1 , about 6 million people die of trauma worldwide each year. It is estimated that of these, 830.000 deaths and 50 million sequelae are aged from 0 to 14 years and over 90% of deaths occur in developing countries.
In the last 40 years, the organization of care for polytrauma had unquestionable impact on reducing morbimortality, but unfortunately the same was not true for the traumatized child, which can be treated in various types of structures 1 and with or without pediatric specialists.
Added to those, there is the fact that pediatric specialists committed to trauma are few and that trauma experts feel insecure when looking after children, both in the prehospital and intra-hospital phases.
The American College of Emergency Physicians and the American Academy of Pediatrics reported that only 6% of American emergencies have all the equipment needed in pediatric care, besides the insecurity of professionals who provide care. Even in the US, where there are pediatric trauma centers, a study showed that children and adolescents up to 15 years of age are 60 minutes away from one of these centers and that 17.4 million children in this age group have no access to them, especially in rural areas. These facts lead to the need of restructuring the system for children, to optimize the treatment of children within the planning trauma system 2, 3 . This is also true for disaster scenarios, where the best-trained professionals feel frustrated treating children, there is lack of pediatric equipment in a war scenario, where in addition to the challenges of the care of children, there is the fact that they are often separated from their families 4 . In Brazil, Abib et al. 4 evaluated approximately 13.000 children and adolescents falls are the leading cause of hospitalization (48%), followed by burns (16%), traffic accidents (12%), poisoning (4%), suffocation (1%) 6 . Safe Kids Brazil has accomplished to change laws refering to child safety in Brazil and is reference in the country for Child Safety, having reached a 30% decrease in childhood trauma mortality in 15 years of existence.
A study of medical pre-hospital system in Brazil showed that 51.5% of physicians feel unprepared to meet traumatized children; 34.9% have difficulties in pediatric semiology and 62.4% have difficulty pediatric advanced life support procedures 7 . From the data, rather than having to train many professionals and organize capable and effective trauma care systems, the best to do is to invest in prevention.
Although the Ministry of Health official data on mortality and hospitalizations are quite reliable, little is known about trauma severity in pediatric patients. So a tool was created in order to evaluate severity and to be used as a national database to guide pediatric prevention and care system and that has been tested in a pilot study in five hospitals in the city of São Paulo. 
■ Methods

Statistical analysis
Multivariate analysis of multiple binary logistic regression. P-value<0.05 was used as retention criterion variables in the model. Logodds in binary logistic regression analysis was assessed with SmoothedScatter Plots method and fractional polynomials. The presence of multicollinearity was assessed in covariates that presented p <0.10 in the univariate regression analysis (varianceinflation fator-VIF).
VIF values> 2.5 serve as considerable multicollinearity indicators were analysed with Hosmer-Lemeshow test and the area under the ROC curves (AUCs) respectively.
Proportions and means were compared between 2 seconds exact test groups of Fisher and Student's t test respectively.
The SAS version 9.3 software was used for statistical analysis of data.
■ Results
Trauma profile did not vary among the five regions of the city, although 53.8% of accidents occurred in the peripheral part of the city. Suffocation occurred in babies aged less than one year; burns, poisoning and accidents with foreign bodies occurred from 1 to 4 years of age; accidents with animals, pedestrian and bicycle accidents were frequent in children aged from 5 to 9 years and sport accidents occurred in children from 10 to 14 years of age. Falls were the most common trauma mechanism in all ages studied. Table 1 shows the types of accidents and the respective incidence. The caregiver/parent´s profile shows that 83.5% of the parents were female with a mean age of 33.4 years; DP 9.744 (32.75; 34.02).
The children/adolescents traumatized profile shows that 61.5% were male and 38.5 female.
Approximately two-thirds (67%) of traumatized children/adolescents were male aged between one and nine years when the accident occured (< one year: 7%; 1-4 years: 36, 5-9 years: 31%; 10 to 14 years: 26%); average 6.5 years and median of 6. Falls were responsible for 48, 4% of cases.
94% of children / adolescents traumatized live with their mothers; about 60% of parents and/ or siblings. Average of 2.5 residents per household.18% were alone at the time of the accident.
Most of the children / adolescents who suffered unintentional injuries belong to families living with an average monthly income equivalent to almost three times the minimum wage -minimum wage = R$ 622.00 (as of January 2012), with an average of R$ 1,751.00.47.9% live in the East part of the city.
Concerning falls, 176 (39.7%) were from own height, 72 (16.3%) from ladders, 4 (0.9%) walkers, 18 (4.1%) sofas, 2 feeding chairs (0.5%), 32 in playgrounds (7.2%), 45 from cribs (10.2%), 6 from beds (1.4%), 32 from baby changers (7.2%), 10 from windows and balconies (2.3%), 10 from chairs (2.3%), 6 from slabs (1.4%), 7 from walls (1.6%), 3 from hammocks (0.7%), 4 from lap (0.9%), 3 from child seats (0.7%) and 13 from other causes (2.9%). Burns occurred due to scalding in 9 patients, stove in 2, 1 in hot water in the bath, 1 with iron, 1 with hot pan and 1 with silver nitrate. Drug poisonings occurred in 6 patients (5 with pills) and 13 with cleaning products. There was reference of 6 reutilized packages, similar to those of soft drinks, used to store cleaning products.
It was reported 14 cases of animal accidents, 13 with dogs and 1 with cat.
Pedestrian accidents (n=48) occurred by car (72.5%), bus (2.1%), motorcycle (10.4%), bicycle (2.1%) and other (12.5%). 39 (81.3%) occurred on the street, not in the home-school path, where 5 (10.4%) occurred and 4 (8.3%) in the school-home path. Previous accidents was present in 26.5% of the children. Of those, 11% had 1, 6% had 2, 4% had 3 and 4% had 4 previous accidents; average of 2.3 accidents per child. 42% of unintentional injuries occured at home (30% at home and 12% in the outer area), while 58% happen elsewhere: 21% in school; 18% on the street near home and 2% outside the neighborhood and 6% in recreation areas.
Severity was evaluated with the following criteria:
Mortality: no deaths occurred during the observation period.
Glasgow Exams: 69% of patients underwent additional examinations (average 1.3 tests per patient). Seven out of 10 cases had some kind of examination, especially X-rays and CT, which was performed in 131 cases (20,7%) .
Pediatric Trauma Score: calculated in only 57.6% of cases; ranged from 3 to 12, with an average of 10.62, SD 1,489 (10.5; 10.75). PTS>8: 509 patients (96.4%); PTS> 8-19 patients (3.6%).
Patient destination after initial care is shown in Table 2 . It was observed 224 severity criteria in 77 patients (8.5% of the sample); 8 patients were suspicious of child abuse.
In the univariate analysis, severity was related to child's age (p <0.001), parent age (p <0. In the multivariate analysis, the fact that the child has had a previuos accident enhances 3.6 times the chance of having a traffic accident (p<0.003) and living in a peripheric area enhances 2.7 times the possibility of having a fall (p<0.003).
As for severity, the multivariate analysis showed relation with falls (p=0.001); sports (p=0.045); pedestrian (p=0.006); child education (p=0.015) and cared by male (p=0.007) ( Table 4) . 
■ Discussion
This study design is unique in Brazil, designed by three institutions with credibility, in order to determine the severity of trauma and to test a tool to develop a pediatric trauma database that can guide prevention and prehospital and hospital care of pediatric trauma patients. Society must know about severity in non intentional pediatric trauma, in order to enhance the prevention awareness.
According to the World Health Organization (WHO) In Brazil, the main causes of deaths in children 0-14 years are traffic accidents and drownings. In the present study falls were the most frequent cause of hospitalization, in agreement with official hospitalization data.
In the present study, 61.5% of patients were male, with mean age of 6.5 years, mostly between 1 and 9 years of age. In children under 1 age, suffocation is the most important cause of death due to external causes. The most common accident in children 4 years of age were falls, foreign body, poisoning, burning, choking and larger suffocation. Children from 5 to 9 years had a higher incidence of accidents with traffic (pedestrians), animals, bruises, sprains, penetrating injuries and cuts; bicycle accidents (from 5 to 14 years) and sports (10-14 years). Boys are more frequently involved in all types of accidents, except for burns, which tend to be more common in girls aged 1 to 4 years old 9 ; a trend that can also be observed in this study: of the 15 cases, nine occurred in children aged 1 to 4 years, six of these were girls.
Falls were very common in smaller children (own height, ladder, beds, playgrounds, child seats and other devices 10 ). The incidence of poisoning increases around 9 months and continues to increase up to 21 to 23 months and then decreases. Cleaning products were responsible for most cases of poisoning: bleach, caustic soda, remover, soap, bar soap were the agents identified in the sample. Many of these products were packed in reused packages, which show the habit of families to keep these products usually under the kitchen sink, and to pack the products in PET bottles, making kids think it's a soft drink and end up ingesting the substance.
In cases of drug poisoning, many of them are colorful or parents say that it tastes nice, making them attractive to children.
In the present study there was an association between poisoning and severity in univariate analysis. There were burns on 1.6% of the sample caused by scalding, stove, hot water in the bath, iron, silver nitrate, and hot pan. All these cases would be easily prevented.
In this series there were suffocation/ choking, associated with severity in the univariate analysis. The high incidence of accidents with fingers and hands in doors, gates and drawers observed in the present study enhances the need for adequate safety devices.
Regarding accidents with animals, some can be severe, being a frequent cause of hospitalization, but are rarely fatal. Children are particularly susceptible to dog attacks because of its size and the factthe face that is close to the animal. So, head and neck injuries are common in young children and its frequency decreases with increasing age. These accidents frequently withdrawal children from school 11 . Children, parents and dog owners should be trained to avoid dog attacks. The child should not be blamed for the attack, but one should teach them types of behavior to avoid attacks. In this series, there were 14 cases of accidents with animals: 13 with dogs (5 were their own dogs, two were from the street and 7 were friends or relatives dogs), and one with cat.
Pedestrian accidents are the main categories involving children in traffic accidents 12 and in Brazil they are the leading cause of death in traffic in the age group 1-14 years old. It is also estimated that with the motorization of China and India the numbers relating to traffic accidents increase exponentially.
Children are more susceptible because they are less visible than adults and the body topography hit by the motor vehicle can vary according to age and height of the child.Energy transferred is "focused" in a smaller mass that justifies the high mortality rate in children. In this series there were 48 traffic accidents: 35 were car occupants and 13 pedestrians. Importantly, children play on the street in underdeveloped and developing countries, which could explain the frequency pedestrians on the street described in this study. Studies show that improvements on the home-school / school-home path can have an impact in reducing pedestrian accidents, however, in the present study it was observed that 81.3% of pedestrians occurred in the street outside home-school path, and 26% of children in this sample were out of school. Two of the occupants were not wearing safety devices and one was at the front seat, although that is prohibited by law in Brazil.
A study conducted by the NGO Criança Segura-Safe Kids Brazil 13 before the children safe transportation law showed that 40% of children were transported in cars and only 32% had a proper safety device. Another study 14 , two years after the law, evaluated the habits of people carrying children in Brazil and still did not use safety devices due child's physical size (32%), no fiscalization (23%), and device cost (6%).
Sport activities injuries were frequent in this series, as in literature 15 . An association between sports and child age, parent age, parent sex, child sex, child's schooling, and history of previous accidents in univariate analysis; and the child's age, child sex and male parent in the multivariate analysis. It was also observed association with severity, both in the univariate analysis, and in the multivariate analysis.There were no safety devices use for cyclists and sports practitioners in this series, due to equipment cost and lack of prevention culture in the country.
Falls were the main trauma mechanism described in the present study, and are responsible for 47.000 deaths worldwide and in Brazil annually 5 . Several of them may be due to abuse 16 . They were associated with child age, parent age -less than 18 to 25 years, parent sex, child's education, and peripheral region. Multivariate analysis confirmed the fall association with the child's age and housing at the peripheral regions, the later fator enhances in 2.7 times the chance of having a fall.
The impact depends on the height of fall, which can happen in a playground toy or from windows or roofs [17] [18] [19] [20] [21] [22] [23] . In the present series high height falls were associated with severity.
In this study, 59.8% of respondents thought that the accident could have been prevented, however, only 5% cited safety devices as a prevention method.
The risk increases substantially when the family consists only with a parent when there are many brothers or when the controller is addicted or unemployed, compromising their ability to adequately supervise the child. This may explain indirectly the association of male parent with some injuries and severity in the series. In larger families there is a practice of child care by older siblings, which is inappropriate. In this series, when accompanied at the time of the accident, the children were with other children (31%) or with his mother, and 18.9% were alone. In this study, a relationship was found between the male adult and severity in the univariate analysis, and multivariate analysis; falls in the univariate analysis and sports accidents and bicycles in the univariate analysis and multivariate analysis. The use of drugs or alcohol was not evaluated in this study. Regarding the type of accident, in families with income up to 2 minimum wages were associated with poisoning, burns, choking, accident with animal, contusion, and sprain.
There are few studies that relate accidents to the socioeconomic condition in the literature 24 and they are even rarer in developing countries 25 , which reinforces the value of the contribution of the present study.
In this study, the fact that the accident recurrence rate was 26.5%; and 11% had one previous accident, 6% had two, 4% had three and 4% had four or more previous history accidents may reflect the lack of quality supervision of children.
The fact that only 50.4% of patients had RTS and 57.6% had PTS shows that healthcare professional have difficulty in obtaining vital signs in children and are not used to trauma scores. 7 Also physiologic scores, such as RTS have limitations because normal heart and respiratory rates in children are much higher than in adults 26 . In addition to the RTS and the PTS, we considered severity factors the following variables: mortality (which did not occur until the end ofinterviews in this series), intubation, use of tomography, Glasgow less than14, need for immediate surgery, hospitalization in a ward or ICU. 8.5% of the cases had severity criteria (224 criteria in 77 patients) and 8 cases of suspected abuse. Severity was associated with the child's age, parent age between 18 and 25 years, falls, sport accident, foreign body, pedestrian, penetrating injury, poisoning, male parent, child's education, and housing in central regions in univariate analysis. In the multivariate analysis, remained: falls, sports events, pedestrians, schooling from first to ninth grade, and male parent.
Most injured children / teenagers live, in peripheral regions in São Paulo city, are males with average age of 6.4 years. Most accidents occured inside the house, but accidents in school / daycare and on the street are also frequent. Every three in ten injured children report previous accidents. The profile of those responsible is female, aged between 26 and 44 years, low average education level and family income of up to three minimum wages. Severity criteria in 8.5% of the sample. 59.8% of respondents think the accidents could be prevented. Simple preventive measures could have prevented most of the accidents. It was also observed low compliance regarding the use of safety devices. These findings reinforce the need for awareness campaigns on prevention of accidents.
Unlike what happened in the world in the last 40 years in relation to the organization of care for adult polytrauma, with unquestionable impact on reducing morbidity and mortality, the same was not true for the traumatized child.
Much can be done to reduce morbidity and mortality of pediatric trauma, from prevention, through antenatal, prehospital and intra hospital and also in rehabilitation care . The importance of a reliable database and international cooperation are the pillars for successful prevention programs. All countries should urgently investigate the problem of pediatric trauma and develop an action plan coordinated with different sectors of society.
It is essential that each site analyses its profile because the developed country experiences may not be transferable to other contexts, which reinforces the importance of this study.
The world has witnessed the "child survival revolution" in 30 years, withdecline in infant mortality. Now it is necessary to treat the damage caused bytrauma to the child and society. Every dead or sequeled child costs too much for the economy of a country, besides the incalculable emotional damage. Preventive measures minimize costs for the system health, and, most importantly, protects children.
■ Conclusions
Pediatric trauma severity was associated to falls, sports, traffic, child education, and cared by male. Simple preventive measures could have prevented most of the accidents. The tested tool for details was successful and can be used throughout the country.
■
